Micro-sized resonant cavities in the form of pillars have been of recent interest for WDM channel add-drop filters due to their high-Q resonances. Square micro-pillar (µ-pillar) resonators that have four-bounce orbits confined by total internal reflection have the advantage of long interaction length along the cavity flat sidewalls [1] . Prism coupling to whispering-gallery modes of a square µ-pillar cavity has been studied for the dependence of the submicrometer evanescent-coupling gap [2] . Here we report the results of square µ-pillar cavity resonances with a maximum coupling efficiency ≈ 97% using angle-resolved prism coupling technique.
Micro-sized resonant cavities in the form of pillars have been of recent interest for WDM channel add-drop filters due to their high-Q resonances. Square micro-pillar (µ-pillar) resonators that have four-bounce orbits confined by total internal reflection have the advantage of long interaction length along the cavity flat sidewalls [1] . Prism coupling to whispering-gallery modes of a square µ-pillar cavity has been studied for the dependence of the submicrometer evanescent-coupling gap [2] . Here we report the results of square µ-pillar cavity resonances with a maximum coupling efficiency ≈ 97% using angle-resolved prism coupling technique.
A 200-µm sized square µ-pillar cavity in the form of a silica square optical fiber was evanescently coupled with a hemi-cylinder silica prism. The fiber was mounted on the center of the prism flat surface with a fixed air gap separated by a pair of ≈ 1,000 Å sputtered gold spacers. A wavelength-tunable diode laser (with a linewidth of 300 kHz around 1550 nm) was weakly focused by a cylinder lens (with a cone angle ≈ 2º) onto the prism-fiber interface at a fixed incident angle around 45º. The line of laser beam was parallel to the fiber and was TE polarized (with Efield ┴ to the fiber axis). The reflected beam after coupling was collimated. A multimode fiber coupled to a photodiode was translated across the reflected beam after a TE analyzer to collect the angle-resolved reflected spectra with ≈ 0.03º resolution within the output angle range from θ ≈ 44º to θ ≈ 46º. The transmitted spectrum from the fiber sidewall was imaged onto another photodiode after a TE analyzer. The reflected and the transmitted spectra were lock-in detected simultaneously (with a spectral resolution of 0.01nm). Figure 1(a) shows the angle-resolved reflected spectrum (solid) at θ ≈ 44.25º and the imaged sidewalltransmitted spectrum (dashed). The spectra are displaced for clarity. The free spectral range (FSR) of both spectra is ≈ 2.89 nm, which is consistent with the calculated four-bounce trajectory of a 200-µm sized square cavity [1] . The reflected spectrum reveals a single set of resonances with a maximum Q of ≈ 3,700 and a maximum coupling efficiency of ≈ 97%. The transmitted spectrum has a maximum Q ≈ 4,800 yet a reduced coupling efficiency of º 91%. The difference between the reflected and the transmitted spectrum can be partially attributed to the angleresolved and the imaging techniques and the different portions measured along the fiber length. Figure 1(b) shows the coupling efficiency versus θ at the resonance wavelength ≈ 1553.8 nm (denoted as * in Fig. 1(a) ). We observed coupling efficiency in excess of 90% between θ ≈ 44.1º (denoted as A) and θ ≈ 44.4º (denoted as B). The inset shows a resonance wavelength shift of ≈ 0.06 nm between A and B. We attribute the preferential output angle to long-lived closed-loop four-bounce orbits, whilst the resonance wavelength shift to the four-bounce orbits of different incident angles. Fig. 1(a) . Angle-resolved reflected spectrum (solid) at θ ≈ 44.25º and sidewall-transmitted spectrum (dashed) of a prism-coupled square µ-pillar cavity. Fig. 1(b) . Coupling efficiency at the resonance wavelength ≈ 1553.8nm as a function of output angle θ. The inset shows the resonance wavelength shift between θ ≈ 44.1º(A) and θ ≈ 44.4º(B).
